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Abstract 



PROBLEM TO BE SOLVED: To detect a ground fault of a distribution line and to recover the sound section 
quickly by making a decision that Its own section Is faulty when the absolute value of phase difference 
between its own section and an adjacent section on the load side exceeds a specified value thereby opening 
a section switch before a circuit breaker in a substation is reclosed. SOLUTION: When a circuit breaker 3 in 
a substation 1 is opened through a control processing section 34, a serial interface 40 and a communication 
modem 42 to interrupt power supply through a distribution line 4, phase difference Information stored in a 
memory 28 in the following section on the load side is received through communication with a switch 
controtter 15 in that section. A control processing section 27 makes a decision that its own section is faulty 
when the absolute value of difference between a phase difference of its own section and a phase difference 
of the following section on the load side stored in the memory 28 exceeds 90 deg. and opens a section 
switch 1 4 before the circuit breaker 3 is reclosed along with a control output circuit 31 an open coll 21 . 
Consequently, the sound section in the upstream can be recovered quickly. 
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ii-ri>t, 114 CO (g) iiZm-tiio^Z^ IE|BI#2<?5raEJ! 

StcoftiKi^SriSfiU, inllliO ( 1 ) tc^-TiiODftisfi 
#<OSfiCS-:^§ , IEia# 3 cOMKSSflfflSia 1 5 **|BI 

HO ( k ) ic^-fi 9 t , y 2 8c^fe'ltffifg ( # 3 

cojffs ) trsgtB \.xm^im^±.ms-^mm # 2 so^h 
[ 0 0 8 4 ] ^ LT , m!m#2(r>wmmmmm 1 5 

ti, ;><^ U 2 8cO@EPBl#2(7)fl(rE<afflllcOieigffii:ll 
4C0 (h) i=^t-SfiL/cm^<*:ES#3(50miBfiiffl 

[008 5] icofct. w^mm<^m.w[^2(r)m^m,^ 

\±±.mm\.zm!ix. E^#30^mSiE{iTgi[WcSat. 
-fix-p^coefflHSre' (#2) , e (#3) t-rst, 
a8{c*-t<J;atc(afflii(9 (#2) . (9 (#3) *5ta{^ 

18 0- •mT + 4 5° , - 1 3 5* ^iX^iXiZ^^h, 
[0086] ^<7ifz^, ME0# 2 , # 3 <nmme 
(#2), (9 (#3) C7)^c0^ffl*>'9 0- J;'9:^#< 
=5:0, KS#2tO^KSg©J»^gl 5{i, ^^^#2*5 

[0087]'^LT, S KSViSScOH^tca-:? # , EH 
#2co^EBSS<J»ilMl 5{ill4cO ( i ) dZTprt X o i,Z 
SEFb1# 2 cOE^^K^I 1 4 $-^Sc*t«t:D -y L, E 

^#2^i;is^*-^>tD^-f-. 

[ 0 0 8 8 ] O^'tC, 1 2 *>^>D?ffi L^^BJf^Na 
Jit--!, t , 114 CO ( k ) {c^-r J: 5 {CE^# Sco^Hg 
$iJfflI^Sl 5*ift?tffla»:EH#4co^H§ISiJffll^fil 5 

izn^hmmmm lx es# i , # 2 co^HSMffli^a 
i5tmmtzmm-h. 

[0089] dcot^, f?mji:mrcoME^#3, #4co 

^m^ii^^t-TSEfflsicm, -^ti-^'iKTim^m&ifZM 
•r^ms^i:e (#3) , e (#4) ft?>t. m9iz 

^■tJ:ol,zmm.m#3, #4cOfirffll|6' (#3) , 0 
(#4 ) {i^tCfStir- 13 5* iZ^i,. 
[0090] ^cotzib, WEia# 3 . #4<Ofi[ffl||(9 

(#3), ^ (#4) coHco^ffi^igO" J;0/h$< 

Hssjfflsia 1 5 1 ini«. mmssmtkx'Sy htPt&t. 

.1 coffJ^fcS-^f # - Era# 3 COE^^^S 1 4 J±S4 CO 
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m-^t. m4co (o) iz^^xoiz. mwiUAco^m 
(p) i,zwrtmm#5<n!mm^tr^mL, zcntt. 

|E^#4, #5cOHUfe<affllli.<5{^L<09i;R«{c 

i,zmm#4(om.^mmmi4 ttkx^mizm^tth , 
[0092] im. m*)c^^mmmmmm 1 5 1 # 

3 . # 4 . #5 £0^^glSfJ»gia 1 5 i; |Sl«tCiftf^ L , 

[00 93] L/^c*>'-oT, ^'BH)tltOji8FrSI3t7)SSA 
BflcoiHm4 , H 1 0 tcs^-f- i 3 tcVSc 

Eia# 2 COK^MHS 1 4 £0;^*<-^cOBBHS$iJi3P§lg 1 

[00 94] -?-<50/v:46, 3l8lrS3A>HKgS-r.l.t. (s!* 

-rxdiz, mtkm.m# 2 j: o ±»gc7)«t^(z^# 0 , # 1 
tmiyizmB-ti>. 

[ 0 0 9 5 ] =5rfc , mm^mmmm 1 5 ^(Dmma . m 

[0096] t-r. micov^inm^mrm^m^ii, - 
(b) co7w-Aii^tcm$n, D^aifi^fiPiii 

( a ) (CS^-TJ: -3 tc, $fesM*^^.):i<0|SIfflfi^ SYNC, 
ffi¥5fe«orHU::^AD, . 3M^i7CiOTKl';?.AD2 , If 
fgaS'Jl D. fSfg (r-:?) DATi , ^T77^EN 
D<75xyT*»A,;5:0, JC^fi-^«Sl5lH ( b ) iz^^-fXo 

iz^ ^mij^^mconmm^sYNc, n^^cor}^ux 
ADi . mmTtaoTvi^xAD^ . mmmiD. ttfs 

{-f-^') DATj , mm (•T-^') DATs . 
yi^E N DCOXU Tti-h^sh . 

[ 0 0 9 7 ] $ ii>tc. #x'J TJiH 1 3 tcS^f J: 3 t-e 
)h.m;^rJ'-ht'-yhst, Sb'/hcotfffidata, 
Xh yrb'-yhsp, >'^«J-r-f b*-y hp tj&xi)^:^, :^ 
^_ t' y h s t ttf&aO . ;^ h -yT-t'-y h s pJSPS 
IT-foS. 

[00 98J ^-tT, ffi«SS'Jl DiOxUTCOflf^da 
tac7)8t- yh{i;, ofJfiL (ii?aifi-^) . JS?§ (J^ig^fi 
#) CifEb-CIll 4lr^-tJ:3lc^l.. 

[0 0 99] tJt. l^ajm^^OffiffgDAT, iOX'jrtO 
-IS^d a t aC08b'>y hJi. -ecOrt^lCjE tTS 1 SiC 
S^t" J: 3(^^-1.. 

(0 1001 $4>fc:, ffFSfi^iOW^DATj coxyr 

<7)tt?gdat a<7)#b'-y hbo . b; . • •. b, (iHl 
6(a) iC^f J: 3 tc, SEfScOEia-^WS 1 4<5DA«J 



ffi^DATj <7)X>Jr<7>tSf8data(7)#b'-yhbo . 

bi . -, b7 \mm (b) (C^-rJ:-5t=, ^±eb--y 
hbo *^iE. mc7)??-f-b'>y h(cfi6ffl§ix, M0c^7b'-y 

hbi —b, *<2° raps<7)0* —180° (r><smm<rm. 

ttt-itffl^ti.. ;<7)7b'yhbi ~b7 <m.1M.<n2'^i^ 
^<n&^m<r>^mztch . 

[0 1 0 1 1 ^fc, 016 (a) cob'-y hbo (±f&a 
1. 0*<A. WcMfEt, b'yhbitiliai, 0*^^ 

ffcoir, m,zn^v-. b'-yhb2 Jiitai, o^^jgrngs 

[0102] ^<nfah. HfllEiOE^ft 1 <rMW^^ 
gl 5*>^>fi^(il<?:E^#2iOgaffll5$fJffll^Sl 5^C0 

(a) . (b) tc^-f-i^tc^o, wm^2<r)wm^\ 

0 (a) , (b) tc^-f J:3(c=2r-i>. 

[0 103] -etT, jifiiai 6^^L/c#EH#l. 

#2. #3. •••co^PBSsijptigi st-g-ft-e'ixcoftfgr 

ffl!l»:lEra#2. #3. #4, •■•co^EflSSiJffllMMl 5t 
c7)^Ojifitcj;0, ie«m4co:»4itf»m+tc¥4S:E^# 

2 coE^rawti 1 4 tfimsmmizxD -y 9 ^^.t^sjce^ 

#2*i^i^*>^>^$ti.«./ia^), ^cnwmm.-iifio^ 
d^f?SOT< '5iiL=5r< . jg|lTfl3<7)|fEBgStcJ: 

•5«:-^{c«t^Era# 0 , # 1 *<fs«-r^ . 
[01041 t.fz, mk<nm\ 9(m.wkmm'^y9 

1 OOi a=5r^^SJffllc7)S«6^i5(i*<^ST'E^ 
1 *^^,Stfi^i§«lfC'coafii|g^S:«V^T«t^Eia# 
0, #lSrffl^WS«-rSit*5T'g', icOJ^, 
cOESco^HIISfJffil^a 1 5c0Sc7)Jt«^&<JM8Bilc0iift 

[ 0 1 0 5 1 LT , fflfiis 1 6 -^im^^x^wmmm 

^Sl 5{cil^iMSfiatl^#i!lDL, ^^H^Iffll^Sl 
5S(0ji<iSr*ilSilfit-Lri>J:<, zn^^. isifi 

[0 106] t.tz. iiffisai 6S:«V^Tie^l8ffiJ*:^r^ 

[ 0 1 0 7 1 -e , mH<r)W^3mz\t^m. 
^m^mz csffl-f- ■?> ^ t *^T-# s . 
[ 0 1 0 8 1 . wmmmm. 1 sco^as^^^ 

(01091 ^7t, Rl?£c02ffl{iA. CfflmhfftoT 
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[0 110] 

[01113 tfc, fmmm^^Lfct^iz, m^<o 

J: D T^iOlsi tM^«£E i: ^ffi«»£co<2ffill i: con 
jS)*±90- J:0:*:#<^rO, -e-<0lffi««*«9 0' J: 19:* 

[0 112] ^LT. iEiav*srcj>^t»f, ^mmio 

[0113] :i<r>^. ieSiS4o»«cf?mf^, ^5R<7) 
lei^mif S-tf a i t < . 1 cOilBrS 3 d^ff 

[0114] ^ntzisb. mk<nmkmm^'^o Zt^j: 
[lllBcofS#=5:iJiBB] 

[01] *f6BB<0llitO 1 JglScOiaKr o -y ^' HT* 
[02] iai<Ol!jMttHBfflcO||lc07o-^-v-hT-$> 

[ 04 ] ( a ) ~ ( q ) 1 c7)^PBf|$ijffliga*«i6ft 

[ 0 5 ] 0 1 <r>mmm\fmmm.i^i^ttfz^Mm7y 
'Mm'^<r>jm^X'hh. 



[06] m5<7Mm^mffymm¥'^^<r>^wmThh. 

[07 3 06i7)Efa#l<7)MHS©Jfflliia£O^lftlZSNai 
[ 0 8 ] 0 6 2 c7)M^$lJ«^Sco««cSfa^J 

^(7)iiHJ|l-C'$).|.. 

[09 3 06COE^# 3cO^PBS§«i|ffll^i:c7)«iftK^fJ 

[0103 05 oiij^ia!co¥ttEia««jgi Lm?m<7) 

[011] 05<OiBm^iKcr>am^<O^i^0T-J)l.. 

[012] ( a ) . ( b ) tis 1 ff>wmnmmmm.<7>>n 

[013] 01 2coji^i7:r-v-y bco#xur«ofll^ 

[014] 01 2<7)afi:7:!— -r -y hcO— gPcOffifSrtS 

<?3§eHB0T'j>s. 

[01 5] 01 2<0)ifi:7*--7 y b<0l^aj<i#«0i:t' 

co-i$ottf8i*i^«oiieBfl0T'ib& . 
[016] (a), (h) {t^ti^tmi2<nm.my* 
v<r>psmm^<r>}i%<rf-^<r)mm^<nm?mx' 

[017] (a), (b) {i06(!OES#l«O^P^J 

[018] (a), (b) {406c7)E^#2OSCTg$lJ 

[0193 «!!^iSffllS:*^&fi!*^«a«4'<?>^ 
0T'J>l), 

[02 0 3 01 9<rm^m^<nmm¥'9.^nmmviih 

[02 1 3 01 9coi^^?^^comtks.mcr)Wi^tmm 
cojkmmx'^)^. 

[0223 01 9<r)mkMm^mmcr)mmmx'hh. 

1 ^smu 

3 mm^ 

4 smM 

1 4 E^^Sfl 

15 ^KSgSfJffllSIS 

16 mmm 

1 7 mgg-fei'-y- 

24 y^-yi'T-y-r^m 

2 7 mm^m^ 

2 8 :>(^V 

2 9 m^im'^Bi 

3 0 mStHHIHK 
35 iifitrA 
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